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(57) Abstract 




A cradle (2) of substantially rigid material extends between the opposite ends of an outer rigid box (1) and supports 
a fragile article out of contact with the box walls. The opposite sides of the cradle extend along but are spaced inward of 
opposite sides of the box. Integral shock-absorbing corrugations form strips (12, 13 or 33 or 46) extending transversely of 
the cradle. The cradle includes integral upright legs (10 or 10' or 49) fitted over the opposite ends of the base (4 or 4') of the 
box and a box lid (5 or 5') is telescoped downward over the legs. The fragile article can be held in a cavity (3) in the cradle 
or be supported in an aperture (32 or 41) in the cradle. In either instance the shock-absorbing corrugations permit flexing 
of the cradle should the box be jolted or jostled during shipping or handling for protecting the fragile article. 
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Description 
Protective Packages 



Technical Field 

My invention relates to special packaging for 
5 a fragile article and, more specif ically f to the general 
type of package which includes an outer rigid box and 
an inner shock-absorbing hammock or cradle extending 
between opposite ends or sides of the box and supporting 
the fragile article. 

10 Background Art 

Prior packages of the type with which the 
present invention is concerned have used an outer box 
of substantially rigid material such as heavy corrugated 
cardboard and an inner "hammock" of flexible material 

15 such as thin plastic sheets or "films" enclosing a 

fragile article to be packaged and stretched between 
opposite ends or sides of the box. 

For example, in the package disclosed in U.S. 
patent No. 2,501,570, which issued on March 21, 1983 in 

20 the name of Larsen, a fragile article to be packaged is 

sandwiched between upper and lower flexible thermoplastic 
films which have their outer margins heat- sealed or 
welded together. The margins of the sheets then are 
draped over and are secured to the periphery of the 

25 base of a rigid box and the box can be closed by a 

separate lid. The fragile article is suspended inside 
the box by the stretched, shock- absorbing, flexible 
plastic films. 

A problem with the prior "hammock type" 

30 protective packages is that it is difficult to secure 
the ends or margins of the flexible material to the 
walls of the rigid box while assuring that sufficient 
tension is maintained to suspend the fragile article 
out of contact with the bottom of the box — yet without. 
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applying an excess of tension which could weaken the 
thin flexible hammock and cause it to break should the 
package be subjected to an abrupt shock. In addition, 
each hammock package has to be specially designed for 

5 the specific fragile article to be packaged. 

The problems of the prior hammock type packages 
were addressed by the hammock package of my earlier 
U.S. patent No. 3,853,220, which issued on December 10, 
1974. In that package, while the central, article- 

10 enclosing portion of the hammock still is formed of 
thin, flexible thermoplastic material, the opposite 
ends of the hammock are secured to rigid legs which 
extend over opposite ends of the base of a rigid outer 
box. As the lid of the box is telescoped over the 

15 base, it engages the legs and swings them downward 

against the sides of the box base to stretch the flexible 
hammock extending between the upper parts of the legs. 
Still, there is difficulty in securing the opposite 
ends of the hammock to the rigid legs; and the positions 

20 at which the ends of the hammock are secured to the 
legs are critical to assure proper tension of the 
hammock after the lid of the box is telescoped over the 
base. As a result, each package still has to be 
specially designed for the fragile article to be packaged 

25 and special care is required to assure that the ends of 
the hammock are secured to the rigid legs reliably and 
in the proper positions • Although much effort and 
expense has been devoted to providing special equipment 
enabling mass production of the packages, up to now a 

30 commercially practical assembly operation has not been 
found. 

Disclosure of the Invention 

In accordance with the present invention I 
provide an outer rigid box and a shock- absorbing cradle 
35 of substantially rigid thin plastic material extending 

inside the box and supporting the article out of contact 
with the box walls. In a preferred embodiment of the 

0MP1 
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invention, the cradle has integral corrugations enhancing 
its shock- absorbing characteristics and includes integral 
legs projecting downward from its horizontal, article- 
supporting central portion. The legs are fitted over 

5 the ends of the base of the box. The sides of the 
cradle are spaced inward of the sides of the box a 
substantial distance and the shock-absorbing corrugations 
are arranged in strips extending laterally of the 
cradle central portion toward its opposite ends. 

IQ The article to be packaged is conveniently 

supported in an opening in the cradle. A lid or a 
separate container can be provided for enclosing the 
article. Alternatively, the cradle can be formed in 
two interf itting sections having complementary cavities 

15 for enclosing the article. 

Separate cradle sections can have interfitting 
recesses and projections so that they may be joined in 
snap fit engagement. A similar snap fit detent mechanism 
can be provided to hold the cradle on the base of the 

20 box and to hold a box lid telescoped over the cradle 
and the box base. 

Brief Description of Drawings of the Preferred Embodiment 

The details of my invention will be described 
in connection with the accompanying drawings of my 
25 preferred embodiments in which, 

Figure 1 is a somewhat diagrammatic top 
perspective of a protective package in accordance with 
the present invention which includes an outer rigid box 
and a shock-absorbing, inner, article- suspending cradle, 
30 Figure 2 is a longitudinal vertical section 

of a rigid box usable in the present invention, and 
Figure 3 is a fragmentary, enlarged, vertical section 
of a portion of such box, 

Figure 4 is a top plan of the article- 
35 suspending cradle shown in Figure 1, and Figure 5 is a 

f OMPI 
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fragmentary top perspective of a portion of a modified 
cradle , 

Figure 6 is a somewhat diagrammatic top 
perspective of a second embodiment of a protective 

5 package in accordance with the present invention which 
also includes an outer rigid box and an inner article- 
suspending cradle, Figure 7 is a somewhat diagrammatic 
top perspective of the article-enclosing portion of 
such cradle, Figure 8 is a top plan of the supporting 

10 portion of such cradle, and Figure '9 is a somewhat 

diagrammatic, fragmentary, top perspective of a portion 
of the supporting portion of such cradle, and 

Figure 10 is a somewhat diagrammatic, exploded, 
top perspective of a third embodiment of a protective 

15 package in accordance with the present invention. 

Figure 11 is an enlarged, fragmentary, vertical section 
of a portion of such package showing the parts in 
assembled relationship, and Figure 12 is an enlarged, 
longitudinal, vertical section of the central portion 

20 of such package showing the article-enclosing portion 
of the package. 

Best Mode for Carrying Out the Invention 

In the embodiment shown in Figure 1 , the 
protective package in accordance with the present 

25 invention includes an elongated, shock- absorbing cradle 
2 having a central opening in the form of a cavity 3 
for holding a fragile article to be packaged. The 
cradle extends between the opposite ends of the rectan- 
gular base 4 of a rigid box 1 which preferably includes 

30 a lid 5 that may be telescoped downward over the box 

base. The fragile article secured in the cradle cavity 
is maintained out of contact with the walls of the 
outer rigid box, and the shock-absorbing characteristics 
of the cradle prevent damage to the article as the box 

35 is jolted or jostled during shipping or handling. 
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Preferably the outer box is formed of thermo- 
plastic material such as polyvinyl chloride of a thick- 
ness sufficient to assure rigidity. The thermoplastic 
material can be conveniently blow molded to the closed 
hollow condition indicated in Figure 2 in a mold defining 
the rectangular base 4 connected to the rectangular lid 
5 by a narrow joining section 6 between them. As 
indicated in Figure 3, the box can be severed in the 
area of the joining section between the base and lid, 
such as by a saw or a hot knife, to form the separate 
base and lid sections of the box. The upright peripheral 
walls of the base and lid are flared outward from the 
bottom of the base and the top of the lid, respectively, 
so that the bases and lids may be nested for shipment 
15 but, since in use it is preferred that the lids telescope 
over the bases, the upper portion 7 of the upright base 
wall and the lower portion 8 of the upright lid wall 
should be parallel and substantially vertical, such as 
between lines LI and L2 indicated in Figure 3. 

The separate cradle 2 of the package also is 
substantially rigid material, preferably thermoplastic 
material such as polyvinyl chloride. As shown in 
Figures 1 and 4, the cradle includes a generally planar 
central portion 9 having the article-containing opening 
or cavity 3. The length of such central portion is 
approximately equal to the length of the base 4 of the 
box, but such portion is substantially narrower than 

the width of the box. 

Legs 10 are formed integral with the central 
cradle portion, project perpendicularly downward from 
its opposite ends and extend widthwise beyond its 
opposite sides. Stop flanges 11 are formed integral 
with the legs and project outward from their bottom 
edge portions. 

35 Also formed integral with the central portion 

of the cradle are transversely extending strips 12 and 
13 of shock-absorbing corrugations disposed toward the 
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. opposite ends of the cradle, respectively. The corruga- 
tions give resilient flexibility to the otherwise 
substantially rigid cradle. Each strip of corrugations 
allows up-and-down flexing of the cradle, the strip 12 

5 toward one end of the cradle has widthwise extending 
corrugations promoting longitudinal flexing of the 
cradle and the strip 13 toward the other end has endwise 
or lengthwise extending corrugations promoting widthwise 
or transverse flexing of the cradle. 

10 The fragile article to be packaged may be 

secured in the cavity 3 such as by taping or gluing or 
by a strip of pressure-sensitive adhesive held in the 
bottom of the cavity. In the embodiment shown in 
Figures 1 through 4, however, the central portion of 

15 the cradle is formed with an integral lid or flap 

section 14 projecting transversely from the remainder 
of such central portion in the area of the cavity 3 and 
having an opening or cavity 15 shaped complementally to 
cavity 3. A thinner strip of the thermoplastic material 

20 forms a hinge joint 16 intermediate the two cavities. 

When the flap is folded over about the hinge joint onto 
the remainer of the cradle central portion, the two 
cavities are in registration. The flap may be secured 
in folded over condition to enclose the fragile article 

25 within the cavities by integral lock tabs 17 projecting 
from the free end of the flap and received in slots 18 
at corresponding locations of the main cradle portion 
to provide a snap-fit connection, or the flap may 
be taped, glued or heat-sealed or welded in folded over 

30 condition. 



the cradle cavity or cavities, assembly of the protective 
package is completed by fitting the cradle legs 10 over 
the opposite ends of the base 4 of the rigid box and 
35 telescoping the lid 5 downward over the legs into 

engagement with the stop flanges 11. Since the opposite 
lateral sides of the central, article-containing portion 
of the cradle are spaced inward a substantial distance^ 



After the fragile article has been secured in 
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from the adjacent longitudinal walls of the box, 
substantial room is provided for transverse, shock- 
absorbing motion of the cradle without it coming into 
contact with the walls of the box. Also, the legs 10 
projecting downward from the cradle extend substantially 
the full width of the box so that the cradle cannot 
slide widthwise of the box without the upright sides of 
the legs engaging the lower portion of the box lid 
telescoped over them. 

In the modification shown in Figure 5, the 
length of the cradle central portion 9' is slightly 
less than the distance between the outer sides of the 
upright ends of the box (not shown), and the legs 10' 
are inclined outward slightly from the opposite ends of 
15 such shortened cradle central portion. After the lower 
portions of the legs are fitted over the opposite ends 
of the box base, the box lid is telescoped downward 
over them, swinging the legs inward against the ends of 
the box base in the direction of the arrow in Figure 5. 
20 Accordingly, the central portion of the cradle is 

placed under slight tension so as to make it somewhat 
less flexible or floppy. In other respects the modified 
form of the invention shown in Figure 5 is identical to 
the form shown in Figures 1 through 4. 
25 in the embodiment of the present invention 

shown in Figures 6 through 9, the outer rigid box is 
substantially the same as for the form shown in Figures 
1 through 5 with the exception that the corners 20 
between the side and end walls of the box base 4 and 
lid 5 are substantially more rounded. Rather than 
having a central portion substantially narrower than 
its integral legs, the cradle 21 is of uniform width 
throughout its length including the legs 22 and stop 
flanges 23, but still is substantially narrower than 
35 the width of the box base 4. With the lid 5 telescoped 
over the cradle legs 22, transverse sliding of the 
cradle is prevented by engagement of the opposite 
upright sides of the legs with the rounded corners of 
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the box lid, so that the outer sides of the cradle 
still are spaced inward a substantial distance from the 
inner sides of the rigid box to allow the transverse, 
shock- absorbing movement of the cradle central portion. 

5 In addition, as shown in Figures 7 and 8, 

rather than forming cavities integral with the cradle, 
in the embodiment of Figures 6 through 9 a separate 
container 24 is provided for the fragile article to be 
packaged. Such container can be conveniently vacuum 

10 formed from thermoplastic sheet material with a base 
section 25 and lid section 26 hinged together by a 
thinner joining section of such material. The sections 
25 and 26 have complementary cavities for receiving the 
fragile article. The margins of the lid and base 

15 sections form integral support flanges 27 projecting 

outward from the article-enclosing portions of the lid 
and base sections and, after such sections have been 
folded so as to enclose the fragile article to be 
packaged, the flanges can be glued or heat-sealed or 

20 welded together. 

A further modification of the embodiment of 
Figures 6 through 9 is the provision of a double thick- 
ness cradle having separate top and bottom portions 28 
and 29, respectively, which, as shown in Figures 8 and 

25 9* may be molded integral with each other with a thinner 

mm <m 

section of material forming a hinge joint 30 between 
them. Each section includes a generally planar central 
portion 31 having an opening in the form of an aperture 
32 at its center which, when the top section 28 is 

30 folded over onto the bottom section 29, registers with 
the aperture in the other section. As best seen in 
Figure 9, initially the integral cradle legs 22 project 
upward from the top section 28 and downward from the 
bottom" section 29 so that the legs of the upper section 

35 will nest over the legs of the lower section as the 
cradle is folded. 

Still another modification of the embodiment 
of Figures 6 through 9 is the provision of transversely 

f OMPl 
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extending strips 33 of oppositely directed, diagonal 
corrugations toward the opposite ends of the central 
portion of each cradle section, which promote both 
longitudinal and transverse flexing of the cradle. As 
5 best seen in Figure 6, when the top cradle section has 
been folded over onto the bottom cradle section, each 
corrugation registers with a corrugation in the other 

cradle section. 

In assembling the package shown in Figures 6 

10 through 9, the fragile article is placed in the separate 
article container 24 and enclosed therein by folding 
over the lid section 26 onto the base section 25. The 
closed container then is placed in the aperture 32 
through the bottom cradle section 29 with the support 

15 flanges 27 resting on' the inner margin of the cradle 

adjacent to such aperture. Next the top cradle section 
28 is folded over onto the bottom cradle section 29 
with its aperture 32 being fitted over the lid section 
26 of the separate article container as the folding 

20 operation is completed. The cradle sections can be 
secured together if, for example, a hermetic seal is 
desired around the fragile article. The legs 22 of the 
assembled cradle then are fitted over the opposite ends 
of the base of the box 4 and the lid 5 is telescoped 

25 downward over them until it engages the double thickness 
stop flanges 34 projecting outward from the legs. 

In the form of the present invention shown in 
Figures 10 through 12, as in the form shown in Figures 
6 through 9, the article-supporting cradle includes 

30 substantially complementary top and bottom sections. 
Only the bottom section 40, however, has a central 
opening in the form of an aperture 41 for receiving the 
open topped article container 42 which has a central 
cavity 43 for receiving the fragile article to be 

35 packaged. Integral support flanges 44 project outward 
from the cavity-forming portion of the container and 
rest on the upper surface of the bottom cradle section 
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40 adjacent to its aperture 41 when the container is 

fitted in the aperture. ce > nara telv 
The top cradle section 45 is formed separately 

rather than being hinged to the bottom section Its 
central portion is substantially planar so as to cover 
the open top of the separate article contaxner 42, as 
Zt Ln in Figure 12. The strips 46 of shocK-absorbxng . 
corrugations in each cradle section, which as xn the 
embodiment of Figures 6 through 9, extend wxathwxse of 
the cradle toward its opposite ends, include only 
laterally extending corrugations. As best seen xn 
Figure 11, the corrugations of each cradle sectxon 
register with the corrugations of the other sectxon 

As also shown in Figure 11, rounded, almost 
return bent, junctions 47 are formed between each end 
of a cradle central portion 48 and the correspondxng- 
leg 49 projecting downward therefrom. Each junctxon 
forms a concave recess at its inner side and a corre- 
sponding convex projection at its outer side As the 
top cradle section is forced downward over the bottom 
cradle section, the two sections are secured together 
in snap fit engagement with the recesses at the inner 
sides of the junctions of the top cradle sectxon 
-. receiving the projections at the outer sides of the 
25 junctions of the bottom cradle sectxon. 

After assembly of the composite cradle, xts 
double thickness legs are fitted over the ends of the 
baS e 4' of the modified outer rigid box shown xn Fxgure 
10. Wide notches 50 are formed in the upper portxons 
of the opposite ends of the box base into which the 
opposite end portions of the cradle are fitted as the 
legs are forced over the ends of the box base. As best . 
seen in Figure 11, a convex projection 51 extendxng 
outward directly below each notch 50 is recexved xn the . 
concave recess at the inner side of the junction 47 of 
the bottom cradle section, serving as a detent deterrxng 
withdrawal of the cradle from the box base. Simxlarly, 
as the modified box lid 5' is telescoped over the le ^s^ 
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to the position indicated in Figure 11 with the lower 
edges of its opposite ends engaging the stop flanges 52 
projecting outward from the cradle legs 49, a concave 
recess 53 formed in the inner side of each end of the 
5 lid is snapped over the convex projection formed at the 
outer side of the upper cradle section to serve as a 
detent deterring separating movement of the box lid 

from the base. 

Regardless of the form of the invention that 

10 is used, the fragile article to be packaged is supported 
by the central portion of a cradle of substantially 
rigid material out of contact with the top, bottom or 
walls of the rigid outer box. Corrugations of the 
cradle enhance shock- absorbing flexing without requiring 

15 use of a flexible plastic film enclosing the article. 
Accordingly, there is no requirement for precise 
stretching of such a film or making an adhesive con- 
nection of the film with other components of the package. 
A further advantage of the present invention is that 

20 various types of fragile articles may be suspended in 
one standard package rather than requiring a specially 
designed package for each article. 
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Claims 
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1. A package for an article comprising a 
substantially rigid outer box, and a shock-absorbing 
cradle of thin substantially rigid plastic materxal 
having a central section extending inside said box and 
supporting the article out of contact with the walls of 
said box, said cradle further having a lid section 
securable to said cradle central section for covering 
the article supported by said cradle central section. 

2 The package of claim 1 wherein the cradle 
central section has integral shock-absorbing corrugations. 

3. The package of claim 1 wherein the cradle 
. lid section is thin substantially rigid plastic material. 

4. The package of claim 1 or claim 3 wherein 
one of the cradle sections has an opening for receiving 
the article. 

5. The package of claim 1, claim 2 or claim 
3 wherein at least one of the cradle sections has a 
cavity for receiving the article. 

6. The package of claim 1, claim 2 or claim 
3 wherein the cradle lid section is hinged to the 
cradle central section. 

7. The package of claim 1, claim 2 or claim 
3 including a snap-fit connection for securing the lid 

25 section to the cradle central section. 

8. The package of claim 1, claim 2 or claim 
3 including a hinge joint joining and integral with the 
two cradle sections enabling one of the sections to be 
folded over the other section. 

30 /^GREa 
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9. The package of claim 8 wherein the cradle 

i 

sections have respective edges remote from the hinge 
joint, and including a snap-fit connection for connecting 
such edges to secure the cradle lid section folded over 
5 the cradle central section. 

10. A package for an article comprising a 
substantially rigid outer box, and a cradle of substan- 
tially rigid material having a central section extending 
inside said box and supporting the article out of 

10 contact with the walls of said box, said cradle central 
section having integral shock-absorbing corrugations 
permitting flexing of said cradle central portion so as 
to cushion the article supported by said cradle. 

11*. The package of claim 1, claim 2 or claim 
15 10 wherein the cradle central . section has opposite 

sides extending, respectively/ along opposite walls of 
the box and spaced inward, respectively, substantial 
distances from such walls of the box.' 

12. The package of claim 2 or claim 10 
20 wherein the corrugations are arranged in a strip 

extending sidewise of the cradle central section. 

13. The package of claim 1, claim 2 or claim 
10 wherein the box has telescoping lid and base sections 
and the cradle includes integral legs projecting from 

25 the opposite end portions of the cradle central section 
and received between said base and lid sections of the 
box. 

14. The package of claim 12 including snap- 
fit detent means for securing the cradle to the box 

30 base section. 
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